Introduction
The report of a positive association between maternal influenza during pregnancy and subsequent leukaemia in the child (Fedrick and Alberman, 1972) has been confirmed by another epidemiological study (Bithell et al., 1973) . On the other hand, an analysis stimulated by the original finding failed to show this association in another English population (Leck and Steward, 1972 (Saxen et al., 1969 1952 1953 1954 1955 1956 1957 { 1958 1959 1960 Period Altogether, 610,733 livebirths were registered in Finland in the years 1953-9. Of these, children with leukaemia of the lymphatic and haematopoietic system (International Classification of Diseases, 7th rev., code 204) were included in the study. The data relating to their births had been recorded. According to the original findings of Fedrick and Alberman (1972) the development of malignancy showed no association with the stage of pregnancy when the mother contracted influenza. Consequently the subjects were divided into the following four groups.
(1) Children Born during an Epidemic.-The epidemic was estimated to last for no more than three months after the isolation of the virus, and consequently the four calendar months involved were thought to represent the "epidemic" proper. During this period a proportion but not all of the mothers could have been exposed to the disease. Hence, none were included in the study and control groups.
(2) Children Born during First Five Months after an Epidemic.-In this actual study group all mothers-to-be had a risk of contracting influenza during the epdiemic.
( 
Method
The arc sin transformed (Hald, 1952) incidence of childhood leukaemia in the study group was compared with that in the control cohort. The risk ratio was estimated according to the method of Leck and Steward (1972) as follows: where the risk to a child of a mother not exposed to influenza is Pn, and the risk to a child of an exposed mother is pi, then the following equation is valid:
(1)L= (l-c)spn +cspi where s is the number of children born during the study period, L the number of cases with leukaemia born during that period, and c the morbidity of the epidemic. When pn was known, pi and consequently the ratio pi/pn could be determined from equation (1). Finally, the data were tested for compatibility with true postinfluenza risks pi of 2, 3, and 4 times the observed values of pn. The observed leukaemia incidence (among children) in the study group was compared with their predicted values, assuming that the number of cases followed a Poisson distribution. of 0 90. The observed incidence was compatible with the theoretical numbers of cases resulting from risk ratios 1 and 2 but not that of 3 (significance 5%) or 4 (1 %). If we had assumed that the mean period of influenza absenteeism had been four or five days the observed incidence would have been compatible and incompatible with the same theoretical numbers as with the six days' assumption. With a seven or eight days' assumption the only change would have been the inability to show any incompatibility between the observed incidence and the theoretical numbers resulting from the risk ratio 3.
Since no association was found the 1957 Asian influenza epidemic data were extracted from the records and compared with that of the controls.
During the study period of the 1957 Asian influenza epidemic (January-May 1958) 35,248 livebirths were recorded of which 24 developed leukaemia during a 10-year follow-up. The control group consisted of 226,308 children born after unexposed periods between 1953 and 1959, and in 100 of these leukaemia was reported. The corresponding incidence figures were 68-1/105 and 44-2/105, the former being higher at the significance level of P= 0048. When compared to the corresponding incidence for the entire study material, excluding the 1957 study group (42 1/105), the difference was significant at the level P=0-040.Thevalue for pi calculated from equation (1) was 123 9/105 and the risk ratio pi/pn was 2-80 when the influenza rate was taken as c=0 30 (Kaipainen and Ohela, 1959; Saxen et al., 1961) . The absenteeism figures were therefore not used. The observed incidence was compatible with the theoretical number of cases resulting from the risk ratios 1 to 5 but not that of the ratio 6 (significance 5%) or 7 (1 %). The effect of the morbidity (c) (attack rate) on these estimations is shown in the graph. 
Results
The material from 1953-9 was treated in two stages. Firstly, all recorded epidemics were pooled and their study periods compared to a pooled control group. The incidence of leukaemia in the pooled groups 1 to 4 and in the Asian group is shown in Fedrick and Alberman (1972) and supported by Bithell et al. (1973) and our study reflects a true causal relationship it is certainly premature to attribute this to the virus. We have previously emphasized the possible significance of heavy medication, correlating with influenza and teratogenesis (Hakosalo and Saxen, 1971; Karkinen-Jaaskelainen and Saxen, 1973) , and there could be carcinogens among these drugs. On the other hand, it is then difficult to explain the uniqueness of the 1957 epidemic caused by the A, virus on this basis.
However, present knowledge of the variation of influenza A viruses shows that a profound alteration in the properties of the haemagglutinating and neuraminidase subunits of the influenza virion surface (Webster and Laver, 1972) occurs once in 10 to 30 years. This happened in 1957.
The alteration is characterized by a new antigenicity of both subunits. When the so-called Hong Kong variant appeared in 1969 analysis of tryptic peptides of the haemagglutinating proteins showed extensive alterations in its amino-acid sequence, indicating that substitution in the molecules had occurred (Webster and Laver, 1972) . This is thought to be brought about by recombination within the genomes of different influenza viruses from different animal species, particularly avian and swine strains. New genetic information, unrelated to the influenza genome, may be transferred by recombinant strains to the human population. In some cases this information may traverse the placental barrier and reach the developing fetus, though viraemia in influenza and transfer through the placenta is thought to be rare (Monif et al., 1973) .
The appearance of a "new" influenza virus against which few or no antibodies exist anywhere in the world results in a highly contagious pandemic and possibly increased severity of the disease and its consequences. The latter may be observed as an increased mortality among some age groups, increased production of congenital malformations, and an increased rate of pneumonia and encephalitic syndromes. Not all the factors have been studied but the possibility of increased leukaemia incidence in children born to mothers who have had influenza during pregnancy is of special interest.
